We are undertaking a search for high-redshift low luminosity Lyman Alpha sources in the SHARDS survey. Among the pre-selected Lyman Alpha sources 2 candidates were spotted, located 3.19" apart, and tentatively at the same redshift. Here we report on the spectroscopic confirmation with GTC of the Lyman Alpha emission from this pair of galaxies at a confirmed spectroscopic redshifts of z=5.07. Furthermore, one of the sources is interacting/merging with another close companion that looks distorted. Based on the analysis of the spectroscopy and additional photometric data, we infer that most of the stellar mass of these objects was assembled in a burst of star formation 100 Myr ago. A more recent burst (2 Myr old) is necessary to account for the measured Lyman Alpha flux. We claim that these two galaxies are good examples of Lyman Alpha sources undergoing episodic star formation. Besides, these sources very likely constitute a group of interacting Lyman Alpha emitters (LAEs).
INTRODUCTION
The study of high redshift galaxies is important for a better understanding of the formation of structure in the Universe, and of the processes conducting to the complete re-ionisation of the intergalactic neutral hydrogen pervading the early Universe. The past decades have seen rapid progress in the investigation of high-z galaxies, often due to better instrumentation in large telescopes, and the implementation of novel observing techniques (Bromm & Yoshida 2011) . These are principally broad-band colour selection criteria, and the use of narrow passband filters (Steidel, Adelberger, Giavalisco 1999; Steidel et al. 2003; Giavalisco et al. 2004; Taniguchi et al. 2005; Stark et al. 2009; Bouwens et al 2009; Bouwens et al. 2010; Ouchi et al. 2010) . Recently, with the new HST camera WFC3, the redshift range has been extended further, and new high redshift galaxies at 6.5 z 10 have been detected (e.g., Bunker et al. 2010 ; McLure et al 2010; Oesch et al. 2010 ; E-mail: jmr.espinosa@iac.es † Juan de la Cierva Fellow Yan et al. 2011; Bouwens et al. 2011; Bouwens et al. 2013; Ellis et al. 2013; Laporte et al. 2014) . Furthermore, although challenging, spectroscopic confirmation of high-redshift Lyα sources is now achievable with efficient spectrographs in large telescopes (e.g, Yuma et al. 2010; Stark et al. 2010; Stark et al. 2011; Hu et al. 2010; Kashikawa et al. 2011; Curtis-Lake et al. 2012; Curtis-Lake et al. 2013) .
Another aspect to probe in high redshift sources is their clustering properties. In the ΛCDM paradigm, galaxy interactions and mergers play a key role in galaxy evolution. Not much literature is available focusing on the clustering properties and interactions at z>5. However, the visibility of Lyα sources at very high redshifts is boosted if these sources were clustered (Miralda-Escudé 1998; McQuinn et al. 2007) . Note that clustering also influences the possible modes of star formation, favouring short star formation timescales (Lee et al. 2009 Sources (SHARDS 1 ) (Pérez-González et al. 2013) , opens an alternative and powerful tool to select high-z candidates, thanks to its depth and spectral resolution. SHARDS allows to confirm the presence of emission lines (thus their redshift), at very faint magnitudes (down to 27 mag AB from 500 to 950 nm), even beyond the spectroscopic limit. Here we present a pair of sources at z∼5.1 selected with SHARDS. Their relevance is based on the fact that they seem to be an interacting group, and that they are undertaking episodic star formation bursts. Section 2 briefly describes the SHARDS project and our survey for very high-z Lyα sources. Section 3 describes the GTC spectroscopy. Section 4 discusses the main properties of the two z∼5 objects analyzed and Section 5 summarizes the main results. We adopt a Λ-dominated, flat universe, with Ω Λ = 0.73, Ω M = 0.23, and H 0 = 71 km s −1 Mpc −1 . Magnitudes are given in the AB system (Oke & Gunn 1983) .
THE SHARDS SURVEY
SHARDS is a medium-band optical survey carried out with the Spanish 10.4m GTC. The OSIRIS instrument was used equipped with 24 custom made contiguous medium-band filters (typical width 17 nm) spanning the wavelength range between 500 and 950 nm, with an effective spectral resolution R 50. A detailed discussion of the SHARDS survey, the data reduction and calibration procedures can be found in Pérez-González et al. (2013) . SHARDS covered the entire GOODS North field (∼ 141 arcmin 2 ) in two pointings, including most of the area observed with the HST/ACS and WFC3 instruments by the GOODS and CANDELS surveys. We have benefited both from the depth and spectral resolution of the SHARDS survey to look for both Lyman Alpha Emitters (LAEs) and Lyman Break Galaxies (LBGs). Our technique for looking for Lyα sources has used the possibilities offered by the SHARDS set of contiguous filters to search for drop out sources and objects appearing in just one filter. The process included visual inspection of the candidates to sort out artifacts or cosmetic defects in the arrays. Further details about the procedures and results of the survey for very high-z sources will be presented in Rodríguez Espinosa et al. (2014), in preparation.
Among the candidates selected, we identified two sources, separated by only 3.19 arcsec, that appeared prominently in the SF738W17 filter, but not in any other bluer filter (Fig. 1 ). Both sources were however detected in several SHARDS filters red-wards of SF738W17, as well as in HST/ACS deep images, in three HST/WFC3 bands, and in two Spitzer/IRAC bands (see Tab. 1). Furthermore, the high resolution HST images reveal an extended structure in the northern object, pointing towards the position of the southern galaxy (see Fig. 1 
right panel).
This distorted configuration seems to be either a tidal tail associated to the interaction with the southern object, or rather the result of a recent merger with a third source. Although these sources were detected primarily for their prominent emission in the SF738W17 filter, their identifications in additional filters to the red was crucial in showing their rest frame UV -Optical continua typical of LBGs. We have thus found two seemingly interacting LBGs that show Lyα emission. These sources carry the SHARDS catalogue names, SHARDS123744.98+621820.2 and SHARDS123744.84+621817.2, though in what follows, these sources will be referred to as Obj1 and Obj2, respectively.
GTC SPECTROSCOPY
These two objects were perfect candidates for long-slit spectroscopy with the GTC, in absence of the multi-object capability not available at the time of the observations. The spectra were therefore taken with the slit passing through both objects. The observations were acquired in February 7, 2013, using OSIRIS at the GTC. We used the R500R grating, producing a dispersion of 4.88 Å/pix, and covering the wavelength range from 500 to 970 nm. Integration time was 6400 second, distributed in 4 dithered 1600 sec frames. Seeing was 0.8 arcsec. The slit width employed was 1.21 arcsec. We used the standard star Ross 640 for flux calibration, and suitable arc lines for wavelength calibration. Data reduction followed the usual procedures using standard IRAF tasks. The most difficult Table 2 . Main parameters derived from the GTC spectroscopy. The M UV and rest frame EW have been derived from the SHARDS photometric data, as the spectroscopic continuum has not been detected. The SFRs have been computed from the Lyα fluxes, using Kennicutt (1998) part was the sky subtraction, as the region between 680-1000 nm is full of sky lines. We knew from the SHARDS photometry that both sources should pick strongly around 738 nm. So we centered our efforts around this area in the two-dimensional image (see Fig. 2 , top panel). To get rid of the sky contamination in this area, we subtracted iteratively the sky using sky regions adjacent to the object positions. Fig. 2 shows the extracted 1-D spectra for both objects. A clear emission line (S/N of 6 & 4, respectively) is seen in each of the spectra within the wavelength range of the F738W17 filter.
To recover the line fluxes we have accounted for light losses (a factor of 1.23) in the slit. We assume that the emission lines shown in Fig. 2 must be Lyα, based on the SEDs of the candidate sources that clearly show a strong drop identified as the Lyman break. Moreover, no sign of continuum emission is seen in deep broad band images blue-wards of the Lyα line, while the sources can be readily seen in many other redder filters. Table 2 gives positions, fluxes, luminosities and redshifts for both sources. The best values obtained for the redshifts are z = 5.0722 ± 0.0012 and z = 5.0754 ± 0.0012 for Obj1 and Obj2 respectively. At this redshift, the rest-frame UV absolute magnitudes are M UV ( M SF755W17 ) = (-22.4) for Obj1, and (-22.8) for Obj2. Both sources are close in velocity space (∼159 km/s), with a separation in the sky of only 3.19 arcsec, corresponding to a physical separation of 20.3 kpc (the scale at z ∼ 5 is 6.37 kpc/arsec). We therefore conclude that these two sources form a close pair at z ∼ 5. Furthermore, as mentioned before, Obj1 seems to be interacting or merging with yet another galaxy, located at less than 3 kpc to the SE from its nucleus, as can be seen in the HST image (right panel in Fig. 1 ). Although we claim below that the star formation in these objects is episodic and short-lived, we include in Table 2 a derived star formation rate (SFR) following Kennicutt (1998) , for comparison with other results in the literature, where typically no distinction is made between constant star formation or episodic star formation. The derived SFRs are in agreement with observations of similar (in terms of UV luminosity and rest-frame EW) high z sources, (e.g. Cassata et al. 2011 ).
RESULTS

Episodic star formation bursts
SEDs of the two SHARDS sources have been measured, including all the data available in Rainbow 2 , namely SHARDS, HST (ACS & WFC3) and Spitzer IRAC photometry. We have fitted the photometry together with the spectroscopically measured Lyα fluxes to models based on Single Stellar Populations (SSPs). Our modelling procedure starts from the Bruzual & Charlot (2003) stellar emission library and adds nebular continuum emission as well as hydrogen and helium emission lines, as described in Pérez-González et al. (2003) . Briefly, from the number of Lyman photons predicted from the stellar population models we calculate the gas emission using Ferland (1980) . Emission lines use the relations in Brocklehurst (1971) and the theoretical line ratios expected for a low-density gas (n e =10 2 cm −3 ) with T e =10 4 K (case B recombination). No metal lines have been modelled, as the calculations would involve further assumptions about metallicities and other uncertain parameters. We assumed a delayed exponentially declining Star Formation History (SFH), parameterized by the decay time τ, and have run models varying the decaying factor, age and metallicity. The models use a Chabrier (2003) IMF and the Calzetti et al. (2000) extinction law. The models also assume 15% escape of ionizing photons, hence only 85% interact with the ISM and contribute to the production of Lyα photons that are then allowed to escape without restriction (fesc(Lyα) = 1). We tried initially to fit the data with a single star formation episode extended in time (Fig. 3) , but we could not fit simultaneously the Lyα emission and the rest-frame optical (IRAC) data, underestimating the optical rest-frame emis- Table 3 . Parameters of the resulting best fitting stellar populations. Note that the τ value for the old population of Obj2 is rather uncertain. We are witnessing a very young burst of star formation. At this age it is difficult to say whether the burst will decay fast or will last a long time. The τ derived is indeed consistent with a constant SFH
Obj1
Obj2 sion by about a factor of three. The contribution of the nebular emission is negligible since the redshifted Hα line falls in between the IRAC (3.6µm) and (4.5µm) filters, and the estimated H & He nebular continuum would at most add 20% emission to these filters (Zackrisson, Bergvall & Leitet 2008) . This discrepancy led us to explore models with two stellar populations in different evolutionary states. Since the parameter space is rather degenerate we decided to constrain at least the extinction to be mild, as expected at z∼ 5. We have then run models letting all parameters (age of the burst, decay time, metallicity, and mass) free for each population component, and one more parameter to compare the stellar masses of the two populations. With these constraints, the fitting procedure converges for both objects to a very recent (∼ 2 Myr) burst of star formation, coexisting with an underlying older population formed some 100 Myr ago (Fig. 4) . The young stellar populations account well for the Lyα emission in each galaxy, while the underlying populations fit well the rest-frame IRAC continuum. These underlying older stellar populations formed around 127 +17 −14 and 66 +32 −26 Myr for Obj1 and Obj2 respectively, and are now unable to keep ionizing the ISM. They are nonetheless responsible for the bulk of the mass of each of these galaxies.
The SED fitting procedure assumes that no Lyα photons are destroyed by interactions with the neutral medium. We have performed a second iteration using the Lyα equivalent widths to further constrain both the Lyα escape fraction and the evolutionary state of the SSPs in each galaxy. Peña-Guerrero & Leitherer (2013) have recently published improved predictions of EW(Lyα) values, based on a library of Lyα stellar profiles combined with the nebular emission originated by the ionizing flux, for different values of the Lyα escape fraction. Using the measured values (Tab. 2), and assuming very young populations (∼2 Myr), the Lyα escape fractions would be constrained to upper limits of ∼ 0.25 (Obj1) and ∼ 0.15 (Obj2). Note that Hayes et al. (2011) estimated an average fesc(Lyα) value of 0.2 at z=5, which is perfectly consistent with these results. Tab. 3 summarizes the best fitting model parameters for both galaxies and Figure 4 shows the resulting best fits. Obj1 shows stronger Lyα emission (both in luminosity and equivalent width) than Obj2, though both starburst episodes are very similar. This difference is likely due to the presence of some mild obscuration in Obj2, which leads to lower values of the Lyα escape fraction.
Note, as mentioned before, that the solutions presented are rather degenerate, though they are the best solutions we obtain with the available data. With this caveat, we claim to have found two ex-amples of LBGs with Lyα emission who have experienced each two distinct episodes of star formation, the current one and a former one held some 100 Myr ago. Stark et al. (2009, and references therein) show that episodic star formation explains better the evolution of the M − M 1500 relation, the UV LF and the clustering properties of z< 4 sources, while constant SF modes fail to reproduce the observed stellar mass growth between z 5 and 6. Here, we show two cases of galaxies undergoing episodic star formation. Indeed, having spectroscopy that reveals the Lyα emission, and therefore the young stellar population, in combination with broad band photometry up to 750 nm (rest-frame) that describes the older populations, allows a much better determination of the SFH of these two galaxies. It is still pending however to test whether this is more common in high z galaxies or it is rather due to the fact that, in this particular case, these galaxies seem to be involved in a threefold interaction, which includes a possible merger between two of them.
SUMMARY
In a search for Lyα emitting sources in the SHARDS survey, two sources were spotted in filter SF738W17, which were not present in any bluer filters. We have studied these two sources spectroscopically, confirming their similar redshifts at z=5.07, and have measured their Lyα emission, which allows constraining the evolutionary state of the ionizing stellar population. The combination of the spectroscopic data with multi-band photometry from the rest frame UV up to the optical, reveals the presence of two distinct stellar populations in each galaxy. A very young population responsible for the Lyα emission and the UV continuum with very small masses involved, plus an older population, formed ∼100 Myr before, that accounts for both the rest-frame optical emission and the bulk of the masses of these galaxies. These are therefore two examples of galaxies undergoing episodic star formation. Besides, the two sources are very close both in the sky and velocity, and one of the sources is in turn interacting/merging with yet another source. Whether episodic star formation is common in high-z galaxies is however still to be seen, as in our case the sources seem to be undergoing an interaction-merger, that may have been responsible for the recent onset of star formation. 
